• 1 • B^^rl-o/ 



W $B # 

5 

m rtlJii¥jgbytS4*«r. i n-s i t uH-a!li-5«t6Sr<B^.felElKS«i4ifi^ 

10 

b^c±gpm®8 i tr§pm®8 2or^i-^tJU, pjs^is i , 8 2 k 

LT«u #J;th£4 0 o kH zSfto^»»:dSffiv>bixSo 



2 



ox, h«s#<3§£ltv^ tmot^^n, m^<D^^^^m^mA, 

t£oT, t&mmfiKDimttU* i n - s i t uXVT^?^ ^^ = ^t5Sf 

^ ¥m&^&^®&mmm<DftwtxM&bnxy,^z>o 

10 3S % 2 5 6Mb i t DRAMCDynamic Random Access Memory), $ bl-ftl G b 

i tvKAM^bmMmiti>mn*m&<D#mz&^xn, m^^-v^ft/h 

*«I2 0. 25-0. 1 8 Mmt»ft©-Miotj3^ 

15 KfiLtli, 0 *i^?iifF 5 7-1 1 8 6 3 0 f M Si 1 ) * 

i«W3-2 5 3 5 5^# (^*&fl?2) , 0 ^H^P^f* 3 - 1 4 7 3 

i mte&mz) , B^H^^^rpe-s 235 s^&w. m*&.&4) r 

0*I«W6- 1 24 9 0 5) 0-21353 



±15^*^4 1^14, tf^^r^-TSi — 1f3M£t, #L$J£*b5^ 



/v * i* m * , mm* i - * ©ffctt* * 5 w fan © * * ft < w © «na * 

a ^lf % ^x^&s^&^^s^^®©^'^^^ -7=7 

2 5 6Mb it DRAM, JbWilGb i tDRAM^^IW 5 
iitf^#©#iH-#5V^te, ate'** — ^©fi^lMSttO. 2 5~0. 1 8 » 



7 



gi sari, awwXKzzmxv-^nv ^±&v<o*-**#* * + 

*2 3Btt, **W©*5H«I»«»!:33^S, RIW^*i*Ui*^*%»»_ 




15 «@ 8 i T^pm^ s 2 <Dmmm u siiii si, 82 -eottt^.j: o ^ * 

iia^^X^^JWf+M^ff^ w-»m9Jft^2 o o o fcfifcSLftfc 
20 ttj^^3 0 0 0 i: fTIHQfS^ 6 o 0 0 tit* <9Efet btM^^ 

W f^^2 0 0 0m tfWf 2 1S (Fix.«YAG©f 2^ 
25 i^Wf ;^5 3 2 nm) a»bffltt$*L;/<§^ft^-^ 1 0 1 AO (A 
cousto -Optical) «W»2 2fc^-f&.. AO£W«2 2lC»Jg 




&2 3frhmtiZfr>1tMZ-Y£mi8i&i 7 0 kHz, #*L< ttf^-T^ 5 0% 

(ommmt^mnL. u-w-j* (s«*^-a) .1 o 1 sr±E««*-c» 

5 ©W^8 0 0 kHz, 1. 2 MH z - t ttH45 ±!EH Kft 1 7 0 k H z 

3i^^P$tvfct*-A 1 0 2H M^t'-^^^y 2 4 t. ^V$7 

^5rt^ii^5o ^r-e, #;w«y 57-2 5 Plate's** tr-Afc**^ 

<5 o 

jg2l§]tf> (a) \Z7jk-t-£?\^ aa^lOli, P«3tetfcSA*t^-Al 0 

15 ^—^.^—^ 6 Bl H 0 Bl = t a n~l (n 2/n 1) (n 1 : £$S<D®tfr*^ n 2 : 
^aUffl^cD^f^^M^SW^) "C^^tb, 1/— 1f<D&&%:5 3 2 nm, 
1 O©;*^^^!*^^ (5 3 2 nm-?OJS#f^l . 4 6) Hfci^ 0 Bl 
= 55. 6° 'fcfcSo J^BtJie B2fc:oV^*>. 0 B2= 3 4 . 4° fcfc5« 

&*5£fc. ff?2|H<J9 (b) l^-r<3:5^, ftffl^lOtt* ^WV^7-2 5 

20 wmte^iSAStf-Al O 2^Etejfe3!EfclSb, Altt'-Ai 0 2KttV%\z 



■7V 4 2\Z£ 9 2oOt'-A2 0 1 , 2 0 2l£#fiftU ^JlCCD*^ 
— J^p.y' V y9 4 2£i§iiLfct'-A2 0 1 (5 3 2 nm) 

9i^ s ^ 73atCCD*^741 OAltBi t ^g«B8#l-*) 9 * * 

10 |3@o (b) i^i-J:^ PCm^^b^fcSl7fe^*fb^#^^S^o 

7 3b ^77^(^3 30Alti5tdSjfe«B8«li:/j;oTVNS^, Att#S® 

©7T>f^*®«c (gftfiMS) f*> f7t-*^Lfci)^W7 3a, 73c 

KB* Hfc^ a-* * z<o&%& 3 4 idg^ $ *k ^7 
^5 o-ciaffiSfrfc^ p^^ry7-5iia^ u-if3t©3*^w»-ffl" 



10 V^5 0 

15 X-^JS^AttU »lU3lSOfi»b«*5 3 2nm^ «** 1 7 0kHz 



1 2 



2 o o o *j J:tf*a*tt W*¥* 3 o o o ft, ^eni'^i-ipt-, « 
5 C a»J: 5 ****** S^fcfc*^ :/?X^*©J*fc5i*£*«-C©»W*ffl 

ft»E*N E &fU/W5fc«>* **©»l2iU*VN««!.3a«:tfVV *7H© (b) 

NE ^Ttf>lf-£-teO mV£ U NE ^^:l$oif©m^t 

a^MBScSr^U "^I^tf^T®© (c) tea* 

*t"<t o tef^ ±i3i^^i~'5)o 

LTMII^^^V ^7-2 5te£«9, t'-^^iSUoo^llitt'© 



tt, «*(Z>«*^(ltO*©**»-»fe^*^*W«*r±, *V>*VN* l|im8 



• —9 ~~ 

1 4 

5 tt#V\ 

^^^.tntf. nh^mm<D^m^ **** 



10 S:Bit)'tUi-«fifeSr^i"5o «SJJB Alt t-AOi3tl4, ±BBS£ 1 

SLtt&^X-^fta^Stft • jafc#2o©##^#«ILTtfcffl-U ;^x^& 

i ttfc&tt&ttiafc^sM ooi t{t#*Q.a*6 ooo uxflUfcSHSo 

it^s^e o o o\zm^xtemimmm£mmx*foz<D^mw*%v&-rz> 0 

20 y s/ * 2 4 SriiiB U ^y y b^8a:»tfenfcl/ / 2«[StE2 7©^y y httSrii 

i/2«s«2 7o^y s/ b^iJiov^tt, mmmf&RMit.cDftm* 

25 iiilU '$A"<J 57-2 5Sr^UT-l/2jRStR2 7^tlRj^5o ^(DohW, 

i o@*T^»i?^i-i/2»[^«2 7«riiiaLfc»SL3tttx ii7t^rpj^9o° 
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l^u-ifAliffiflfctt. Atttf-A^ifc^ flS3t*3J:t*A 

*Ui, 3 ******* illSWH 2Hfc*<5VN-CRM-r*. 

*|Sfcfcttfc:*V>Tri* ±1E*2**^«fcISI*fc, ^X^*#S**tHB 




^»^^*3lt-5 7°7X^t t .^^^^ftaij^«« x U-fiPM^i2 0 0 
2 i«ka3t»ttl3fc^*3 002 km&t&mx so o o.i:t±i U-C«fig-S*ts 0 
fl^l^e o o o Ittti l fc5©t?tti*f »t5. 

15 _LIE^l> »2^Jfi^«8i:PI«^, 3fi«3EW$nfcP(B3fctf-A 1 0 2 tt, d 
^tr-J^^U 2 4 &S§iiU l/4Sefi*R2 6 (31 J: <9 RM3fct*-^ 10 4 

20 fcia-efeSo 

'^iil^i 2 0JJi^i-J:5lc:, ^X-r 7 l *o#jg*4&7 2 in J: !>38£ 

/ 4 & 2 6% mm-r zti*>sM%ktev. r - x * * 2 4 -cgit 



1 8 

3 fc»SLfttfcffl#;^3 0 0 3 tit^M^G 0 0 Oirtii: VXffij&ZfrZo 



Ml 3 lis mi 4Hl^^-r«t 51^ 7 1 * tf>#^^7 2IC X 

l£26^£ft^?o l/4^ft^2 e^iiilLfc^gLTt^. M7t^(p]^9 0° Is] 

15 V\, 

*^m^^*5vnt^, -ties? 2, m3mmmmtmm^. m-^&mm 

20 So 



^2 0 00, *&ttftffl#^*3 0Q<K «t«ii-«»*6 0 0 0^^5. 

8 3^fe©JK««E«^±9^l7-T^8 4©ttJ*«ff«:«liU d iii jg| 
ttBE«r#e«8 5KU:0#RU /7X^I18 ertlulv^l^lrl^ILfe 

7 O lr^yf ^^t5o 

ifl»W*#S»2 0 OOflt *i*V-1f 2 1 YAGO»2*Ki 

t^f;^5 3 2 nm)2 1 a>feffl» ^fcSil3fct'-A 1 01tr=M-f 

yXl 7^©A*t#n««r3mm, 7t^^^Xl 7O«*ES«r2 0 
OOmmW^ ♦ 3 0 0min^^. 

y hOES»4 5 6 5 /i ■ fc*6J:5*, MW 6 0 2mm©$3tt'-A?r4 



JMfcfft?M;2 0 l <d v hAM^-J- tmC^^^^^^^^^ 

3 MJiJgfcSfrS. ^yK/V77^^3 3««B^ 

*^70'J:ffiO«5jR8l, a 2, a 3 fe ©ftW*SL*«rlZBiJ U-C*W*-* 
20 ^^^K^77-f^3 3©S3tB5b l^t^ttx f ' 

TV>5 0 I^Kl, Y A,? t 4 2, b3^t$lt Zfr^fr* 



<5o 

^^4 0|!l»«*ixt:*5 9, V— !f*fcR-«ft^ (5 3 2 nm) tfttU* 



2 3 



h #4 KT l~f Sr^T t> ftv\ 3 1 *5E-fe V*©*^* 

7^fc«£Hfct*H-**6 . 2»n2fefe*L<5. H"*«6 2TU K 
7^^2 9^UT^JWf^4 0 1 fctf/l^V 5 7-2 5 «9 . If- A 1 
0 3 toof Mfitt-<Dll3MM?:fV ^^^^ 6 2tli^U^ 

^2 0|El^-r^P^> ^tfcffiteSl-*^^ nl£ll©«wHj^ 
(n- 1) iHlBOjfeaE^W^O^*^*^**^^^^^^^^*^ 



f 



4 



5 tv^. 

— # x 2 5 6Mb i t D RAM, £ <b 1 G b i tDRAMA^$^W5 
ittp^2||f£<D#iH-*5^-a^ IUSS^ o ^*-^©ft'MHS»*0. 25-0. 18 n 



±|B«adffiiSS:iibT±IE^a^rtl-^i-5fiaSttr--AS:. tK¥^(^»- 



6 



% <d g # & ^-rm m ei "e *> « o 

20 ox y^v^&g?ilg<Z)fSj$&^i~t£WIII^&>2> 0 



5 jri 7 811, ' h>7 7 >f ^ia5«J9.*oS*«:*tH-C*) 

S o 

X & Tj^i" 121 "C &> 5 o 

ftm t *: % £ £r *> S o 

jB 2 3 Hit, **W©JS53(ltt»«H!:*5^Ss HRWft^fctfeW****** 

m mmnmmm z^irm x & z> , 

25 «2 6ilt spffspjgsiy^X-^is'^-^^'ISttSr^i'SftWS'^feSo 
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it ay $i « £ t> o 31 y ^ ^ ^asisft 1 121 -e £ 0 

mm 8 it Ti^nm s 2 <Dm\^mn u pomh si, 82 -c<z>jfe«jj:.j; t> ^ * 
mm (**^) w*xyfi/m. i^sftti utii, ^ookHz 

ffift^3 000 tf|t«!l«6 000 Lti^^H, w- if J»W 

3t^» 2 0 0 0 $5 J:rJt«kSL**W3fe^* 3 0 0 0 fc*5W5flMt#;ffi n*P • 

IftW-f ;»*5 3 2 nm) *>bW4t*H*(5**^-^ 1 0 1 S:, AO (A 
cousto-Optical) &m&2 2 I^Wi"*. AO«W»2 2 
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3a>fcW-#£HfcM;ttfffi«'#l 7 0 kHz, 0^L<li7=^-X^ 5 0% 

o«flf»t, t*-^ (Sflfttr-iO 1 0 1 *±ia»«*-es* 

k h z t vr^mm^mx^ v—?&m&mm$Lm*s 4ookHz^m 

5 (DlWSOOkHz, 1. 2MHz-i:!^±ES»170kHz 

^2 0^ (a) teL^i-iSM, ti^io^ PiM£&5Attt*-^i o 

15 6 Bl 0 Bl= t a n"l (n 2/n 1) (n 1 : £^<0EB3r*&* n 2 : 

9 l f©.Sft*5 3 2 nm, ftSUE & 

10©^7^*^^ (5 3 2 nmt?OiJr$l. 4 6) i lfc8^ 0 Bl 
= 5 5. 6° fcfcSo |Sl«|J:e B2»i-oV>Tt>\ 0 B2= 3 4 . 4° fcfcS. 

fc*5*fc:. ^2H© (b) t^iH-J:?^ TOtio^ ^V5 7-2 5 

20 <7>H]^^<J:5Attt*-Al 0 2<*>!I]fc7ttK:IS5$U Attt-Ai 0 2I^UI^ 

M'Jffif&i 0 £riii!bT;#A"-v 57-25 d «£ 9 ^tt £ fr> ilTfefc*-^*? 0 U 



^Us'^4 2l:J:9 2o©t-A2 0 1, 2 0 2 ^#gf£ U WflCCD*^ 

If— A^^y 4 2 £i§i® Lfct*--k2 0 1 W\ W+f&ft (5 3 2 nm) 

&&S#l£fLfc^ CCD*^74 1t»«*n5. f&3|3tt, ^^CCD 
^74 l-ca»-fS«^S:fffill&<bUT*LfcfcO^ ^30© (a) ^i"J: 
D x^?i© 73atCCD*^741 ©AltB ^ ^^tf|#|^ !) ^ * 
x^7'3b, !7^H7 3 c 3&>fe©1ftiL3feG>ffeWU 7*7*— jfr^UTV^fc: 

«> % ^3i© (b) l^-t^Sl^ |^DS«j^fe©»iL3tei^b"C^e>nsift^) 
7 3b t/«yh>77^^3 3<£A#*B£a s ^ll8^l-& 0 ^ v ^^ Att$&S® 

©7 7^«« <£3t^«) ttx ^:7*-#*bfc!7^P«7 3 a, 7 3c 

-7 4)W 3 6 SrSl;BUii3fc-r5o b>7 7^^ 3 3 ©WStfiSttx w-lHSS 



V^fc*«»2 3*>bW**^fcJB**l 7 0 kHz, ^a-T^ 5 0%©W 

?X^»tt©H«R*tt*fcS* l 7 0kHzt«iLt/7 

X-^&S^AttU ttW^ I f* 5k fe^ 5 3 2 nmJ#$K jS&ifc 1 7 0kHz 

d^^»UTttW-rs^i:* s ^iB*<5« **** t-^Mti»^l^5t 

_hia*w • Hfflft*;* stfc J: 9 v X9 x-r * jmm* w-eraa iftfi^X^** 



M*^*2 0 0 0*jJ:tJ«*a3ttftW*^*3 0 0 0tt, JB6HKi*-rJ:5^ * 
SO Aft l ooifcUfcttfcfc^fTlJ:. ftftmiTft-TIB-CJfeSi^m^b-Cfc 

«»|*N E tr&^-CV^fcfc, **<Z>«fcL#VHK*&S«:fTV\ ^7 : Hcd -(b) 
©.fcM^ NE WWOmVtU NE ^Jbw^*S<©(S-§-^^«r^*t" 

1 ©«*WfcU:o^-Ctt, a * 9 << ^7 LT L^vMit I th «rK£U 



1 3 



ft3f«6 I'd*, ^^Lfc^^^^^l+fcbT^a^rt^^^^ 



1 4 



5 ttfcv\, 

^a^^ ^1 1+ Zl'J ^ ff ^ v N ^ ^^^^ T * fo 5 o 



15 

i £ffta3tetfeffl3fc*£5M ooi tm^^m^e ooo LTM$^5 fl 

20 y v 9 2 4 SriiigU * V v Y(DWLtfhfttz. \ /2#Efi&2 7 (DX ]) y b^^ii 
iSLfctSL 5 7—2 5 ^Uiafflll 1 &i§LT&S^5 

25 iiiSU '#A"<S 5 7-2 5 HLT l/22£Jt*£2 7 £ ft > 5 o 

1 0@4 , T?^jBl^i'l/2ftSS2 7£ili@LfciScSL3feW\ <B5t^l^* s 9 0° 



1 6 



20 2 ©«f£«:^"tia 

*£*jBtBfc*5^Ttt, ±m^2mmmmtmm\^ /^^t^iiw 



1 7 



<5 o 

2 £«&3te8*ffl#;^3 002 ifS#*Q!a*6 ooo tTii: tT*^$h5. 

6 0 0 0i:lLtli|l$ftil^I-C$)5©T^mt5„ 
15 _hB*U »2*»^«tra*i^ !MEfflSnfcP«*^i o 2li, « 

%\?-J»*7°V y# 2 4S:iiiiU l/4«tfH£2 6 i <9 RiiUft 1 0 4 

20 fclH-t?&5o 

"mi 10. ^1 2 01^1-* 51-, ^Xy7 lf©#igJM&7 2M«fc<93§£ 

^2 6^iWd0.sfti/4*ft«2 6fcaiabfc*a*»i.fli3t*ift* J 9 o° 

/ 4 2 6 Sraii-f 5 ft S «# * fc 0 * * ^ !> * * 2 4 T^W 



1 



**lfi^«»J:*5VN-ct, f2^r«^il- if^IltlHtifc 
3 **SL3te*ffl#*3R 3 0 0 3 tm 6 o o o £ -o£fc 



— # • 

• ' ' 19 



— 2t\ 1 05*®*5J:T^S[B5d^WiaSSSIt3t;tt* l / 4 iSftt&E 2 6 

15 v\ 

20 So 



&%m<Dmwz%m.vtcmft*mtmw<Dmmz.^r s mi 5®~m2 3m£ 

mi 5Htt, ^ 5 5^ ^^^t 1 0 0 6 ^1 

»*ttW£«**-rt>©-cfca. ^9x^*#iBft*gfiBMtt, -mat* 

^12 0 0 0, ta«m3 0 0 0, «Wl-«li*6 0 0 0H*5.. 
«JE*5HE»8 5fcJ:9#EU ^9^MS8 ertfcSV^VfrfcEtUfc 

7 0 &=c- V f- ^ i^i" 5 o 

«V~if;««5 3 2 nm)2 1 ^feWlt 3*WfcS<Bfttf-A 1 0 l^^U^-X 
^y/^Xl 6KlJ:0il!*tfc*s 7*-*W/uyXl 7 in J; 9 ^3»fr •> 
OOD^^m*3ti-ao Gil*!*. ^1 80l^-t-J:5^, 7t-^W^l/ 
yXl 7-(DAtt7tP@^3mm, 7*-**/^^l 7 ©fcAE**: 2 0 
OOmmmh J:<fcfcfrfc»ra#¥©5*;fc.fctK * 3 0 0mm!?^±l: 

y h©E«tt5 6 5 m m t45 J: 5*. 6 0 2mm©ft*t-ASr4 



7 2 ICfco-CffeSLSih/So 

£Lft2 0 2^^/w<y * 7—2.5 T^ltSHv 5 *>jESt*fi£#T?fcS PJM3t 
E5c#tel?tf 1/4 2 6 ^riSig-r .5 ritP <B3te'fc:£& $ flStt 1'- A * 

boS4*-»fL3feW:P— <^3te«I-tt"«^<fe^i ! '^ mW^fillb, 2b, 



<5 0 

-f^4 0|!l»«S*ltj3!l, if3ttra-«ft^ (5 3 2 nm) tftttti $ 

^4#^-r-s- £ assise £&5o 



b y A KT W SrJ^T ^ &V\> 3 5^ 1 ^f-co^-v 

= y h3 7-C*HStlfcfttt»»6 2i^bH5o tHI»6 2T1t #/W^ K 
7^<2 9^LT^S»flf 4 0 lSr^WV 5^-2 5 \Z& <9 , tT-A 1 

£fc, m.2 0m\Z.7jk-t£?>^ ^-^ffl^fi^^V^T, n|e]@a>5£*l5©fcti2l-* 

( n - l ) GO @ ©jjt3iEi$©tfJ;*Jtf>fS#& tflH^oS^^^tyt/v 

ioommi^ ^j^yK;v77^«io^ flr v 
*/H&5ri of-yy^tt^3 0mmi45J:5^ ^^r^-^i-^^^J: 



ft i 



2 5 



&$£w<7>m6ntm$K&*. m2 4m^&^^xmm-t^ 0 *m&j&nx&, it 

1.0 T% liiPJ^t»&t5o 

m&t&&ft*^7^mytfabftMvx&mirz^tft^mx&> r> „ 



^a.^itfftifiiTwOlff^ai^S^*^ b£*£B 1 0 0 31:^ 

(^X^^^&SSSB) 1 0 0 6X11 V 

^y^^rt&mmmi o o 6rt©*«»n ^7x-7t#W5H-a«i i o o 

6 0 0 0 ^J^T'&Jl^^^W^^^ 0 

*3sb x-^p&mmwnmmmi i oo) STfii^^v^jx^^ 



^ — ^3i^^«k55fefT^t>^S*V^«) % *fr—-fy M*ft±U 



2 8 

m-r h x.&wt.tiiWbT-* ^^(om^m^^c ^m&mm*mu-rz> 



2 9 



«\ ^ © S: 9* ^ ^ W P T /i' ^ ^ -CttSB-*" S r £: # "TIB 

20 ttiJSSo 



*_ * 3 0 

If # <D IS 



&&izgtto M-r a tf n * m n-r s „ 

£±ffiX7X^3gfti^tbT^ttiU 



10. m^^mmdmtd.mcom^m^mm^m^h^x. ±t&mm^^^o± 

r ©«ai * 2SK W I- < i~ * b < 5 *> b < 

it 

i 3. »*©«sei»i 2igfzM(D\E}®mm<Dmmmmxh^x^ ±.um%Lft&& 
14. m^(D^.m^i 2mtd,m(om^mm(ommmmxh^x, ±ummmm\t. 



is. M^^ia^i 4^iam^iH]8§s^Mit^^fe^^> ±i5ra^>M3t 

20 3££#l££:. 



34 

Lfcft*l!iBB-r S«««r fcb*«U 

2 3. »*<o«|B*2 0 5(IB«OlHltt$*«>«3ftft«-C*><>^^ ±K«a*ttW 
2 5. W#«>«Sffl$&2 O^fEfl^E^g^i^^fi-?^^ _LiBW;*34Ma«\ 



^SffrHMl-^T, 3^+-^*^»M£i£^= 1 s' ho^ffl^J^^U:!-^^ 

i.o -e, m.wz^m-irz> 0 



^^yiw«i^ 5 ^^ 5 » *^ mmmmmmi 0021a!) 
x,fy«iii o 0 6rt©w», ^9^f»at»*tt-ai»«i 1 0 0 

10 H6000 o^an^a^rt^^fc* 5 ^**^ 

^gii 0 0 %\z.mbfr>z> 0 

15 (^^X^4>#3l^^ttS'J^«i 100) SHUfcfcv^s,^;" 



w&tktti -buffet ft z>o 



2 8 

-tits *&w\z-£nY£, y*-v*^*m^tc® ! m^<DF58ktkVL¥m j t?. &.% 
^ x * & m m & <o 3§ £. w m & *«j ^ & n x. & , 



t %^ .29 



tfetti2£B&^S"C£<&o 

20 m^^o 



= t # <d m. m 
10 -tzmmcDmwt, ^f-itsft^m 



Lifa^ X-r <t ^ &S $ titv^ 5 ifE^&Sft^ RSI* L, 



'1 fr* 



10. H|'#©|fiH»9W«t©liIB*«©«3S*ife^*>ot:- ±tom**\z.XV± 

r©Rait*®^few5t«r±iB«!fa^rt»-*< fcfc<z> N ±15*0.3^1® less* 

1 4. it5R^i5ffl^i 2mmm<D^mm^>mmmmxhor, ±tmmm^. 



3 3 



is. tm(D^mmi4mmm(D^mwi(ommmmx^^r s ±^mm<Dm% 

20 38&^gkfc* 



tern® t-#&i- <5 &m k m-r z> flm & # mmmm^^ t , 

23. $m(o^mm2omt^m(D^m^(Dmmmmx^^x, ±fBtfea^w 
e> i§ % ^ ^ &s m mz.m & tsc w 2 o o ^r-^ii b r & m -r 5 r t % &'®t-rz> 0 
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(57) Abstract 

Foreign matters floating in a processing chamber are detected 
by means of an optical system comprising an observation window and 
a unit To detect weak foreign-matter scattering light with high 
accuracy, a P-polarized beam of light whose strength is modulated 
with a frequency different from the frequency of an exciting source 
and from its harmonics is projected into the processing chamber 
through the observation window inclined at the Brewster's angle with 
respect to the P-polarized input beam while an object in the 
processing chamber is being subjected to desired thin-film formation 
and processing. Backscattering light scattering at the foreign matters 
in the processing chamber is received through the same observation 
window by a detection optical system to form an image. The 
frequency component in the received signal and the waveform 
component of the beam whose strength is modulated are detected. By 
using the detected components and the formed image information, the 
number, size, and distribution of foreign matters are measured. 
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